Broad, asymmetric iron K lines have been detected in the Xray spectra of about a dozen Active Galactic Nuclei (AGN). The distorted line pro les are most probably due to strong relativistic e ects in the innermost parts of an optically thick accretion disk around a central black hole. However, none of the Galactic Black Hole Candidates (GBHC) has exhibited any clear evidence of a relativistic iron line pro le. Observations of the persistently bright black hole candidate Cyg X-1 have only revealed a narrow Gaussian line. Weak relativistic features may not have been detected due to insu cient signal-to-noise and energy resolution.
Introduction
Iron K emission lines have been observed in the X-ray spectra of a large number of X-Ray Binaries (XRB) and AGN. In these sources iron lines are mainly thought to be produced by uorescence in an optically thick accretion disk irradiated by a hard continuum source around the central compact object 1]. In the vicinity of a compact object the iron line should be distorted by strong relativistic e ects, hence showing a broad, asymmetric pro le 2].
Evidence for the presence of relativistic iron K line proles has been introduced by ASCA observations of AGN 3, 4] , whereas no distorted line pro les have been detected in XRBs. However, bright GBHCs, where relativistic e ects should be most pronounced, are ideal targets in pursuit of relativistic iron K lines in Galactic sources.
Cyg X-1 is among the brightest sources of the X-ray sky. The source consists of a black hole primary with M > 7M and an O-type secondary 5]. In X-rays Cyg X-1 exhibits many characteristics features, including spectral transitions between hard and soft state 6]. The source spends most of its time in the hard state where its spectrum is characterized by a soft component, an underlying powerlaw continuum extending to several hundred keVs and a Compton-re ection component together with an iron K line (e.g. 7] and references therein). The iron K line in the hard state is narrow with an equivalent width of 10{50 eV (e.g. 8] and references therein).
Occasionally Cyg X-1 undergoes a transition from hard to soft state where the spectrum consists of a strong blackbody component and a rather steep power law 9]. The change in the spectral characteristics can be explained by an increased mass transfer rate and an optically thick disk extending much closer to the compact star than in the hard state 10]. In the few soft state spectra available no iron line has been detected. However, due to generally poor spectral energy resolution relativistic e ects in the line pro le could easily remain undetected and \hidden" in the continuum.
Simulations
We made spectral simulations of Cyg X-1 with a relativistic iron K line using the SIXA X-ray spectrometer 11] together with the SODART telescope which provide a similar energy resolution but larger collecting area compared to ASCA. The simulations were carried out with XSPEC v9.0. We studied the feasibility of detecting the relativistic e ects by tting the simulated spectra without the relativistic line pro le model. Models A and B represent the hard and soft state, respectively, see Table I . The line pro le model used in the hard state simulations is shown in Fig. 1a . The hard state continuum is modelled with a single powerlaw for simplicity. The choice of the diskline parameter values re ects the con guration where the cold disk does not extend close to the last stable orbit 7]. We decided to keep the equivalent width of the diskline well below an upper limit of 100 eV e Diskline (XSPEC model for the relativistic line) parameters: rest energy Eo, emissivity / r ?q , disk inclination i (value adopted from 5]), and inner r i and outer ro radii of the line emitting region. Gravitational radius rg GM=c 2 . Table 1 Model parameters for Cyg X-1 in hard (A) and soft state (B). 8]. The Gaussian line was included to represent emission from the outer, slowly moving parts (observed narrow line). Table II and Fig. 1c. show that, given the simple approach, the iron line in the hard state simulation can be reasonably well tted with a Gaussian pro le only even though there are some residuals indicating the presence of the relativistic features.
In the soft state the disk extends most probably close to the last stable orbit 10]. The major di erence in the line pro le between models A and B is the very extended redshifted line wing, mainly due to gravitational redshift, and a larger separation of the peaks in model B, see Fig. 1b . Suggested by Fig. 1d . and according to the t statistics (Table II) the relativistic pro le in the soft state simulation is easier to distinguish than in the hard state. Especially due to the extended red wing the Gaussian only -t yields large residuals below 6 keV.
Altogether, besides the line intensity, the distance of the line emitting region from the compact object, i.e. separation of the peaks and strength of the red wing in the relativistic pro le, is certainly a decisive factor for any relativistic feature to be resolved.
Conclusions
Our results show that relativistic e ects can be resolved in the iron K line pro le of Cyg X-1 within a 50{100 ksec observation if the following conditions are ful lled:
1) The distance of the inner edge of the line emitting region from the central source must not exceed 100 r g which can be a critical condition in the hard state. Otherwise the separation of the peaks in the line pro le becomes too small and the redshifted line wing too faint to be properly resolved.
2) The equivalent width of the relativistic component must exceed 30{40 eV. Especially if the disk extends down to the last stable orbit the resulting broad red wing can easily stay embedded in the continuum and remain undetected if the line intensity is very low. Table 2 Results from the model tting (constrained to 4{10 keV band). Equivalent widths are in eV.
